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Abstract Assurance Case attracts attention as a means to guarantee the safety of systems. Modular GSN has been
proposed as the method that enabling of the Assurance Case Module. But Modular GSN has not been defined explicitly. In this

paper, we define the Modular GSN formally.
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Dependability 23 28k &, TOEREZHRILTH -
DOFZBREBENICEE TEZ 5 GSN (Goal Structuring
Notation) 23 — & RIICFI H = v TV 5. GSN iX Assurance
Case DEME, 77 74 WNIKKBETHZILENRTE S
[3]. =72, GSN D #E3E & L T Assurance Case % I D
Module THR T 5 Modular GSN bREE I TV
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Assurance Case Z1ERLT B DFLE L LT, GSN

UANDMEELREENTWVWA6][7]. 2N DDEFEED
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GSN (Goal Structuring Notation) & Id, Assurance Case
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PEELCT DL EBEREETHD.

GSN THERK &3 5 Assurance Case i%, “Goals”,

“Strategies”, “Solutions”, “Contexts”, “Assumptions”,
“Justifications” ® 6 DD ER L, T b ER % HLAENM
7% “Supported by” & “In context of” @ 2 > O %
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£ 4 RaS(GXG)U (SoXSo)U(CXO)yn b5 3 EHMEH
ThDH. ZZT, G, So, Clx, #nFHN Goal £5,
Solution 284, Context E5TH 5.

Away / — FERES LI, Away / — R EE /) —F
LDBEBREFRTIEFDOESGTHD. Away / — F &
T d*E /) — F (Goal, Solution, Context) &M L
TWab/,—FNThHsH. £/, Away Goal X, ZDOEY
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M={ml, m2, m3, m4, cml}

Rm={<ml, m2>, <ml, m3>, <ml, cm1>, <cml, m4>}

Ra={<ag$, g5>, <ag6, g6>, <asnl, snl>, <acl, c¢1>}
Module # KD L 3 IZEH L 7=.

[7E #£& ]Module

Modular GSN 75 7 MG @ Module & M IZ& 1
% Module m=<G, St, So, C, Rs, Re>i%, Goal £4& G,
Strategy %4 St, Solution £4 So, Context £4 C,
Supported-by BAfR%E & Rs< (GU St) X (G U StU So),
In-context-of R4 RcS(GUSHXC B 75 6 THAA
HThHD.

1 @ Modular GSN @ 2 5 7 Ti%, Module m1 XK
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G={gl, g2}
St={stl}
So={asol}
C={acl}
Rs={<gl, st1>, <stl, g2>, <stl, ag5>, <g2, asol>}
Re={<gl, acl>}

Modular GSN @/ — FREZ I N TV 3 Module %
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xS Away / — FThhi¥, Away / — FOZBETH
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(#/—2AZ1) Module m ® / — K x 2 {tt Module m’ T
EZEINTWVD L E, Member-of(m,x)=m’
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EEINTWS L X, Member-of(m,x)=m
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#L-.

[ 2 Module B8 {%

Module m, m’iZ % LT, miZ Away / — K x D FELE
L T, Member-of(m,x)=m’ & 725 & %, Modulem & m'
Wi Module R H 5 L0y, mom’E Rl d 5. F
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1 ® Modular GSN @ 7 5 7 TiX, R ® Module B
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ml1>m2, m1>m3, m1>cml, cm1>m4

B Fl| A " 6E 72 Module & L T Component Module % K
DEHICEFE L. B, Component Module i Contract
Module # EZETHDICFIAL T3,
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[ € 2 ]Component Module
Module p,qr PUTOEHEH - T L&, q &
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OFHN T EREELRETLOILOOEENRERT
5. T2 L, Contract Module I, HEinHEE L FH|
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Module & 9 L O 2K BELE %2 E&R T 5 Contract
Module % “Contract Module” & “Weak Contract Module”
D2ODEBRE T TROEICER L. M, &#H
WY TIXEDHEAETH, Contract Module & L2 WIGE
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[ 7€ £&]Contract Module
Module m,p,q UL T D EHE LWL T L X, p &
Contract Module {272 W 5 5 .
(&£ 1)m>p & 725 Modulem 28 1 DL EFET .
(&M 2) p>q & 725 Moduleq 28 1 LA EFEL, q
X Component Module T& 5.
1 ® Modular GSN 25 7 Ti¥, cml 2 Contract
Module IZ72 D B 5.

[ #]Weak Contract Module
Module m,p,q WL FO LB %2~ & &, p ik Weak
Contract Module {272V 1§ 5 .
(& Dm>p & 725 Modulem 30 72< &b 1 OFF

ET5.
(&M 2) p>q £ 725 Module q 8472 < L b 1 oFF
ET 5.
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[ 2 IModular GSN 7> & GSN ~ D Z #
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BINTbDRDT, GSNT T 7ICEBRTED. £
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X, Modular GSN 75 7 mg {2 & £ 5 £ T®D Module
REENDHIELETOL /) —FOEENDL, Away / — F
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5. Away J — F &N LEZEKREIE, 7/ — Fx v & Away
J—FzOBRIIBWT, x& z OF{EH Module
Rs b LTI RcWEEN, 2oz & y DD Modular
GSNZ T 7DRalCEENDIROxEyDREKTH 5.
INHLOBEBRLRSHIWVIIRCICEEND.
£ = 7 —GSN mg »* b GSN g=<G’, St’, So’, C’, Rs’,
RC>~DEMWERD I I IZER L.
G’ = {g| <G, St, S0, C,Rs, Re>EM, g€ G A
Member-of (<G, St, So, C, Rs, Rc>, g)
= <G, St, So, C, Rs, Re>}
St’ = {st | <G, St, So, C, Rs, Re>& M, st St}
So’ = {so | <G, St, So, C, Rs, Re>EM, soESo A
Member-of (<G, St, So, C, Rs, Rc>, 50)
= <@, St, So, C, Rs, Rc>}
C’={c| <G, St, S0, C,Rs, Re>EM, cEC A
Member-of (<G, St, So, C, Rs, Rc>, ¢)
= <@, St, So, C, Rs, Rc>}
{<x,y> | <G,St,S0,C,Rs,Rc>EM,<x,y>ERs A
Member-of (<G,St,So,C,Rs,Rc>, y)
= <@G,St,S0,C,Rs,Rc>}
U {<x,y> | <G,St,S0,C,Rs,Rc>E M,
<x,z>ERs A
<z, y>ERa A
—Member-of (<G,St,So,C,Rs,Rc>, z)
= <G,St,S0,C,Rs,Re>}
{<x,y>|<G,St,S0,C,Rs,Rc>E M,<x,y>ERc A
Member-of (<G,St,So,C,Rs,Rc>, y)
= <G,St,S0,C,Rs,Rc>}
U {<x,y> | <G,St,S0,C,Rs,Rc>EM,
<x,z>E€Rc A
<z,y>ERa A
— Member-of (<G,St,So0,C,Rs,Rc>, z)
= <@G,St,So0,C,Rs,Rc>}
1 ® Modular GSN 25 7 % GSN /' 7 7 \ZE# ¥
5L, ROLOSICEEIND.
G’={gl, g2, g3, g4, g5, g6}
St’={stl, st2}
So’={sol, 502, so3}
C’={cl}
Rs’={<gl, stl>, <stl, g2>, <stl, g5>, <g2, sol>, <g3,

Rs’ =

Rc’ =

sol>, <g4, so2>, <g5, st2>, <st2, g6>, <g6, so3>}
Re’={<gl, cl>, <g4, c1>}

Modular GSN 75 7 O D LM BEEA L NS BEE %
KOEHSIZEZLI-.
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M MOBICHEZCAEBEERRIL TS L X,
Bt MEM, 72> M,EM, D, M, & M3l <TdHh
5.

Modular GSN ® 7 5 7N ® Module DRSS L
Module GSN 7/ 7 7 DREAEEZRD L S ITER L.

[7E 2 ]Module & D # &%

Modular GSN 25 7 @ 2 -5 ® Module m1 & m2 23 &
2bhfl &, Thd Module BIOKAERELUT O X
SICERTS.

Module [ @ #% A $ = |{x [Member-of(ml, x)=m2}|

+|{x [Member-of(m2, x)=ml}|

1 @ Modular GSN ® 7 Z 72875, ml & m2
D D Modular Bl ORKEEEKIT 1 &7 5.

[ 2 ]Module GSN 75 7 Ok A E

Modular GSN 77 7 mg 5 2 bl & &, mgll&
EN 52 TD Module DA G HHIZH T 5 Module [
DREEHEZRLADLDERLDLDZ, mg KEEN D
Module D THI - HEZ mg DHEESEL L TERT
5.

1 ® Modular GSN O 7' 7 OFEEEIX, 4/5 L 72
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6. BE

6.1. EEDOHREIL
Modular GSN # E XL L TEZE T 58 T, Modular
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o, FZT, AMTIHIOIREUTRRT LI
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Contract Module D EZNEK ThHh-72. KFT
1X, AT @ # T Contract Module % E 2 L 7=.
> Contract Module | “BEifiE” & “HBRtE
EOBMBABER 20T 57DICHVD
¥ 572 Module THH L E X 5.
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3. Context ft 5 D EE
ContextfT E D EENTRNHAE Th o 7. XTI,
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A F& Tix, Modular GSN @ 7 5 7 2%t L T 1) Modular
GSN D% HBI4E, 2) Modular GSN DA & B &%, 3)
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EVERENTZ2290DT7F7I2o0WT, Ehb 220
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Y7 MU 2T LRECRTIREERBANICERL
THETHIARLIT, LELEfTbhTWwWa., #lxif,
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I—NERERLFDSE (GORE) Tik, #—1
I 7RALEERSNICEATIHARERINT
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B3P 5. GORE TlL, Dependability (ZBI#E 325 ER|Z
DWTHEYVHES. LHL, GORE TITEAMIZER
G OREXRNELELTNE. ART, BXLE2RART
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